The biomimetic oxidation of etodolac, an anti-inflammatory drug (1) with iodosylbenzene catalyzed by 5,10,15,20-tetraarylporphyrinatoiron(III) chlorides TAPFe(III)Cl (7a-e) in dichloromethane gives 4-hydroxyetodolac (6) and 4-oxoetodolac (5) regioselectively in moderate yields.
Etodolac, 1,8-diethyl-1,3,4,9-tetrahydropyrano [3,4-b] -indole-1-acetic acid (1) is a clinically effective antiinflammatory agent, possesses an exceptional safety profile with respect to the gastrointenstinal tract and renal function. 1, 2) The major primary oxidative metabolites of 1 in man are 6-hydroxyetodolac (2), 7-hydroxyetodolac (3), and 8-(1Ј-hydroxy)etodolac (4), whereas the major metabolite in rat is 4-oxoetodolac (5) . The biomimetic oxidation of selected drugs with monooxygen donors catalyzed by 5,10,15,20-tetraarylporphyrinatoiron(III) chlorides (TAPFe(III)Cl) has been studied to understand the drug metabolism as well as to isolate the drug metabolites and reactive intermediates in sufficient amount without the use of experimental animals. [3] [4] [5] [6] The catalytic activity of metalloporphyrins can be increased either by introduction of bulkier substituents at ortho position of the phenyl rings or by substitution of hydrogens by halogens of main porphyrin ring of metalloporphyrins (TAPFe(III)Cl). Herein, we report the biomimetic oxidation of etodolac with iodosylbenzene catalyzed by halogenated and perhalogenated iron(III) porphyrins TAPFe(III)Cl (7a-e) 7) in organic solvents to mimic the reactions of natural cytochrome P450 enzyme.
Iodosylbenzene (1 mmol, 220 mg) was added to a mixture of 1 (1 mmol, 287 mg) and Cl 8 TPPFe(III)Cl (7b) (0.01 mmol) in dichloromethane (10 ml). The reaction mixture was stirred for 2 h at room temperature. The solvent was removed under reduced pressure and the residue was chromatographed on silica gel. The elution of column with petrol : chloroform The reaction of 1 with iodosylbenzene catalyzed by TPPFe(III)Cl (7a) in dichloromethane in after 2 h gives regioselctively 6 in 11.3% and 5 in 5.0% yield (Chart 1). a) Substrate : oxidant : catalyst : co-catalystϭ100 : 100 : 1 : 10. b) Yields were determined by HPLC analysis (m-Bondapak) based on starting etodolac. c) Isolated yield. d) On over-oxidation, the yield of 6 decreases and 5 increases with increase of time, catalyst and oxidant. e) Two minor unidentified products were also observed. methylimidazole (NMeI) increased the yield of 6 from 11.3 to 43.0% and 5 from 5 to 24.0%. These results were summarized in Table 1 . The addition of 1-methylimidazole as cocatalyst did not induce the larger differences in product yields, except with 7b.
Although the aromatic ring hydroxylated and 8-ethyl hydroxylated metabolites are known but the pyrano ring hydroxylated metabolite, 6 is not detected in the metabolism of etodolac in human or rat. It is believed that 6 is a intermediate compound in the formation of another metabolite 4-ureidoetodolac. But with chemical model systems of cytochrome P450, unlike in vivo metabolism of etodolac, 6 is one of the major product in moderate yields.
The formation of 6 may be explained by abstraction of hydrogen radical from the allylic 4-position of etodolac by the high valent oxo-iron(IV) porphyrins and subsequent recombination of the etodolac radical with the hydroxy radical or hydroxy-iron(III) porphyrin present in the reaction medium. Further the formation of 5 can also be explained as over-oxidation of 6. Further the yield of 5 increases with increase of time, catalyst and oxidant. This type of hydrogen abstraction and recombination mechanism have been reported earlier with cytochrome P450 chemical model systems. [9] [10] [11] [12] [13] Although the decarboxylation of indole acetic acid 14) and ibuprofen 15) with hydrogen peroxide catalyzed by iron(III) porphyrins in aqueous and organic solvents has been reported, we have not observed the decarboxylation of etodolac in the above reaction conditions. Thus the above chemical model systems i.e., halogenated and perhalogenated iron(III) porphyrins (7a-e)/PhIO may be used as efficient catalysts in the regioselective synthesis of two oxidative metabolites from etodolac in milder conditions.
